Genetic evidence for concerted control of actin dynamics in cytokinesis, endocytic traffic, and cell motility by coronin and Aip1.
Coronin and actin-interacting protein 1 (Aip1) are actin-binding proteins that by different mechanisms inhibit actin polymerization or enhance the disassembly of actin filaments. Cells of Dictyostelium discoideum lacking both proteins are retarded in growth and early development and often fail to proceed to fruiting body formation. Coronin/Aip1-null cells show numerous surface protrusions enriched in filamentous actin and cofilin. We show that the double-null cells are characterized by an increase in filamentous actin that causes a thickening of the cell cortex. This imbalance has severe consequences for processes that rely on the dynamic reorganization of the actin cytoskeleton, such as cell motility, cytokinesis and endocytosis. Although cell motility is considerably slowed down, the double-mutant cells are still capable of orientating in a gradient of chemoattractant. The cytokinesis defect is caused by the lack of proper cleavage furrow formation, a defect that is partially rescued by low concentrations of latrunculin A, an inhibitor of actin polymerization. Furthermore, we demonstrate that the disassembly of the actin coat after phagocytic or macropinocytic uptake is significantly delayed in the double-mutant cells. Our results prove that coronin and Aip1 are important effectors that act together in maintaining the balance of actin polymerization and depolymerization in living cells.